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© Engine and transmission arrangement for four wheel drive vehicle. 



© An engine and transmission arrangement for a 
four wheel drive vehicle comprises an engine (1) 
arranged to extend substantially along a longitudinal 
centre line of the vehicle. A gearbox (3) receives 
power from the engine and a torque splitting device 
(6) is connected to an output of the gearbox so as to 
pass part of the power to a rear final drive and part* 
of the power to a front final drive. The front final 
drive and the rear final drive each includes a drive 
' shaft (7.14a,16) which extends substantially along 
the longitudinal centre line of the vehicle and at least 
a part of one of the drive shafts (14a) extends above 
r-a substantial portion of the engine. 
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ENGINE AND TRANSMISSION ARRANGEMENT FOR FOUR WHEEL DRIVE VEHICLE 



The present invention relates to an engine and 
transmission arrangement for a four wheel drive 
vehicle. 

Four wheel drive vehicles are well known, with 
power from the engine passing through a gearbox 
and thence to a torque splitting device so that part 
of the power is passed to a rear final drive and part 
of the power Is passed to a front final drive. How- 
ever, problems can be encountered in passing the 
power around the engine to either the front or rear 
final drive and this is conventionally overcome by 
providing a transfer drive to a shaft passing exter- 
nally alongside the engine, possibly with the engine 
being offset from the centre-line of the vehicle. The 
transfer drive results in additional weight and power 
loss in the drive, both of which are undesirable. 

It is an object of the present invention to pro- 
vide an engine and transmission arrangement for a 
four wheel drive vehicle which overcomes the dis- 
advantages of the known arrangements. 

According to one aspect of the present inven- 
tion there is provided an engine and transmission 
arrangement for a four wheel drive vehicle compris- 
ing an engine arranged to extend substantially 
along a longitudinal centre line of the vehicle; a 
gearbox for receiving power from the engine; a 
torque splitting device connected to an output of 
the gearbox so as to pass part of the power to* a 
rear final drive and part of the power to a front final 
drive, wherein the front final drive and the rear final 
drive each includes a drive shaft which extends 
substantially along the longitudinal centre line and 
wherein at least a part of one of the drive shafts 
extends above a substantial portion of the engine. 

The engine may comprise a V-configuration 
with the drive shaft passing through the V of the 
engine. Alternatively the engine may have a con- 
figuration which occupies a small overall height 
such as a slant in-line configuration or a horizon- 
tally opposed configuration. 

The torque splitting device is preferably ar- 
ranged in the region between the gearbox and the 
engine. 

One of the front final drive and the rear final 
drive is preferably arranged in the region between 
the torque splitting device and the engine. 

The torque splitting device may incorporate a 
slip controlling mechanism. 

The gearbox may be arranged at one longitudi- 
nal end of the engine. 

According to another aspect of the present 
invention there is provided a four wheel drive ve- 
hicle comprising an engine extending substantially 
along a longitudinal centre line of the vehicle; a 
gearbox for receiving power from the engine; a 



torque splitting device connected to an output of 
the gearbox so as to pass part of the power to a 
rear final drive and part of the power to a front final 
drive, wherein the front final drive and the rear final 

s drive each includes a drive shaft which extends 
substantially along the longitudinal centre line and 
wherein at least a part of one of the drive shafts 
extends over a substantial portion of the engine. 
The engine may comprise a V-configuration 

w with the drive shaft passing through the V of the 
engine. Alternatively the engine may have a con- 
figuration which occupies a small overall height 
such as a slant in-line configuration or a horizon- 
tally opposed configuration.. 

15 The torque splitting device is preferably ar- 

ranged in the region between the gearbox and the 
engine. 

One of the front final drive and the rear final 
drive is preferably arranged in the region between 
20 the torque splitting device and the engine. 

The torque splitting device may incorporate a 
slip controlling mechanism. 

The gearbox may be arranged at one longitudi- 
nal end of the engine. 
25 The engine may, be mounted in the mid portion 

of the vehicle. The gearbox is preferably provided 
at the rear of the engine with the drive shaft of the 
front final drive extending over the engine. Alter- 
natively the engine may be mounted in the front 
oo portion of the vehicle. 

For a better understanding of the present in- 
vention and to show more clearly how it may be 
carried into effect reference will now be made, by 
way of example, to the accompanying drawings in 
as which: 

Figure 1 is a diagrammatic plan view of one 
embodiment of an engine and transmission ar- 
rangement incorporated into a four wheel drive 
vehicle according to the present invention; 

40 Figure 2 is a diagrammatic elevational view 

of the engine and transmission arrangement incor- 
porated into a four wheel drive vehicle shown in 
Figure 1; and 

Figure 3 is a cross-sectional view showing in 

45 more detail a gearbox, torque splitting device and 
rear final drive of the vehicle shown in Figures 1 
and 2. 

The figures show a part of a four wheel drive 
so vehicle which incorporates an engine 1. for exam- 
ple of V-configuration, which drives an input shaft 2 
of a gearbox 3 by way of a clutch 4. Power passes 
out of the gearbox 3 by way of an output shaft 5 
which is connected to a torque splitting device 6 
that is arranged between the gearbox 3 and the 
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engine 1 . The torque splitting device incorporates a 
slip controlling mechanism 6a. There are two out- 
puts from the torque splitting device to a rear final 
drive and to a front final drive. 

The rear final drive comprises a shaft 7 having 
a pinion 8 formed thereon and driving a crown 
wheel 9, from whence power is transferred to rear 
wheels 10 by way of inner universal joints 11, 
driveshafts 12 and outer universal joints 13. 

The front final drive comprises transfer gears 
14 and a drive shaft 14a which passes through the 
V of engine 1, supported by bearing 15 and is 
connected to drive shaft 16 by way of a universal 
joint 17. Drive shaft 16 is supported within a tube 
18 by way of bearings 19,20 and is connected to a 
differential 21 which drives front wheels 22 by way 
of inner universal joints 23, drive shafts 24 and 
outer universal joints 25. 

By passing the drive shaft 14a through the V of 
engine 1 both the engine and the drive shaft can 
be located substantially on the longitudinal centre 
line of the vehicle. This improves the construction, 
weight distribution and handling of the vehicle, re- 
duces power loss by reducing the number of uni- 
versal joints, transfer gears and bearings and re- 
duces weight by reducing components and fasten- 
ings. Vehicle packaging is facilitated, particularly in 
a passenger car in which the seating is arranged 
symmetrically about the longitudinal centre line of 
the vehicle, 

While the drawings illustrate a mid-engined ve- 
hicle, the engine could be a V-configuration engine 
mounted towards the front of the vehicle, or an 
engine which occupies a small overall height such 
as an in-line engine slanted with respect to the 
vertical so as to permit the drive shaft to pass over 
a substantial part of the engine along the longitudi- 
nal centre line of the vehicle while the inclination of 
the engine allows the centre of gravity of the en- 
gine also to remain substantially on the longitudinal 
centre line of the vehicle, or a horizontally opposed 
engine which permits the drive shaft to pass over 
the engine along the longitudinal centre line of the 
vehicle. 



Claims 

1 . An engine and transmission arrangement for 
a four wheel drive vehicle comprising an engine (1) 
arranged to extend substantially along a longitudi- 
nal centre line of the vehicle; a gearbox (3) for 
receiving power from the engine; a torque splitting 
device (6) connected to an output of the gearbox 
so as to pass part of the power to a rear final drive 
and part of the power to a front final drive, charac- 
terised in that the front final drive and the rear final 
drive each includes a drive shaft (7,14a,16) which* 



extends substantially along the longitudinal centre 
line and in that at least a part of one of the drive 
shafts (14a) extends above a substantial portion of 
the engine. 

s 2. An arrangement as claimed in claim 1, 

characterised in that the engine comprises a V- 
configuration with the drive shaft (14a) passing 
through the V of the engine. 

3. An . arrangement as claimed in claim 1 , 
10 characterised in that the engine has a configuration 

which occupies a small overall height. 

4. An arrangement as claimed in claim 1 .2 or 3, 
characterised In that the torque splitting device (6) 
is arranged in the region between the gearbox (3) 

75 and the engine (1). 

5. An arrangement as claimed in claim 4, 
characterised In that one of the front final drive and 
the rear final "drive is arranged in the region be- 
tween the torque splitting device (6) and the engine 

20 (1). 

6. An arrangement as claimed in any preceding 
claim, characterised in that the torque splitting de- 
vice incorporates a slip controlling mechanism (6a). 

7. An arrangement as claimed in any preceding 
25 claim, characterised in that the gearbox (3) is ar- 
ranged at one longitudinal end of the engine. 

8. A four wheel drive vehicle comprising an 
engine (1) extending substantially along a longitudi- 
nal centre line of the vehicle; a gearbox (3) for 

30 receiving power from the engine; a torque splitting 
device (6) connected to an output of the gearbox 
so as to pass part of the power to a rear final drive 
and part of the power to a front final drive, charac- 
terised in that the front final drive and the rear final 

35 drive eachlncludes a drive shaft (7,14a,16) which 
extends substantially along the longitudinal centre 
line and in that at least a part of one of the drive 
shafts (14a) extends over a substantial portion of 
the engine. 

40 9. A vehicle as claimed in claim 8, charac- 

terised in that the engine comprises a V-configura- 
tion with" the drive shaft (14a) passing through the 
V of the engine. 

10. A vehicle as claimed in claim 8. charac- 
45 terised in that the engine has a configuration which 

occupies a small overall height 

11. A vehicle as claimed in claims 8, 9 or 10, 
characterised in that the torque splitting device (6) 
is arranged in the region between the gearbox (3) 

so and the engine (1). 

12. A vehicle as claimed in claim 11, charac- 
terised in that one of the front final drive and the 
rear finaT drive is arranged in the region between 
the torque splitting device (6) and the engine (1). 

55 13. A vehicle as claimed in any one of claims 8 

to 12, characterised in that the torque splitting 
device (6) incorporates a slip controlling mecha- 
nism (6a). 
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14. A vehicle as claimed in any one of claims 8 
to 13. characterised in that the gearbox (3) is 
arranged at one longitudinal end of the engine. 

15. A vehicle as claimed in any one of claims 8 
to 14, characterised in that the engine (1) is moun- 
ted in the mid portion of the vehicle. 

16. A vehicle as claimed in claim 15, charac- 
terised in that the gearbox (3) is provided at the 
rear of the engine (1) with the drive shaft (14a) of 
the front final drive extending oyer the engine. 

17. A vehicle as claimed in any one of the 
claims 8 to 14, characterised in that the engine (1) 
is mounted in the front portion of the vehicle. 
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